2D-spatially-selective real-time magnetic resonance imaging for the assessment of microvascular function and its relation to the cardiovascular risk profile.
While local endothelial dysfunction of conduit arteries is well recognized as an early step in atherogenesis, contradictory observations are reported with regard to alterations in the microcirculation and their association with cardiovascular risk factors (RFs). A real-time MR approach was developed to investigate the relationship between the RFs profile and microcirculatory alterations assessed as impairment of reactive hyperemic flow in the leg circulation. The MR technique was applied to patients (n = 17, Pats1) with 1.8 +/- 0.8 RFs but without peripheral arterial occlusive disease (PAD), to age-matched healthy controls (n = 13, Con1), to young controls (n = 12, 23 +/- 4 y), and to patients with RFs and PAD (n = 8, Pats2). Superficial femoral artery (SFA) peak hyperemic flow in Pats1 was reduced vs Con1 (24.6 +/- 4.2 vs 30.4 +/- 7.3 mL min-1 100 mL-1 calf tissue, p < 0.02), and minimal vascular resistance increased incrementally with the number of RFs and with Framingham and Procam risk scores. Flow-mediated vasodilation (FMD) of the SFA was blunted in both Pats1 and Con1 (-0.5 +/- 3.4% and +0.6 +/- 3.2%, respectively, both ns vs 0). In young controls, peak hyperemic flow (30.1 +/- 3.3 mL min-1. 100 mL-1) and endothelium-independent vasodilation (9.2 +/- 10.0%) were preserved, while FMD was minimal (2.0 +/- 5.9%,p < 0.02 vs endothelium-independent vasodilation). In Pats2, peak hyperemic flow was severely reduced (12.2 +/- 3.6 mL min-1 100 mL-1, p < 0.0003 vs Con1 and Pats1), and both FMD and endothelium-independent vasodilation were absent. Reactive hyperemic flow in the SFA, reflecting microcirculatory function of the lower limb, gradually decreases with increasing cardiovascular risk suggesting a role for microvascular dysfunction in atherogenesis. The presented MR approach might become a valuable tool to study (micro)-vascular pathophysiology.